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in tandem, that is, the secondary of each motor feeding the
primary of the next motor, the secondary of this last motor being
short-circuited, the sum of the speeds of all motors tends toward
synchronism, and with all motors connected together so as to

1

revolve at the same speed the system operates at - synchronous

iL

speed, when n = number of motors. If the two induction
motors on the same shaft have a different number of poles, they
synchronize at some other speed below synchronism, or if con-
nected differentially, they synchronize at some speed above
synchronism.

Assuming the ratio of turns of primary and secondary as 1:1,
with two equal induction motors in concatenation at standstill,
the frequency and the e.m.f. impressed upon the second motor,
neglecting the drop of e.m.f. in the internal impedance of the first
motor, equal those of the first motor. With increasing speed,
the frequency and the e.m.f. impressed upon the second motor
decrease proportionally to each other, and thus the magnetic
flux and the magnetic density in the second motor, and its ex-
citing current, remain constant and equal to those of the first
motor, neglecting internal losses; that is, when connected in con-
catenation the magnetic density, current input, etc., and thus
the torque developed by the second motor, are approximately
equal to those of the first motor, being less because of the internal
losses in the first motor.

Hence, the motors in concatenation share the work in approxi-
mately equal portions, and the second motor utilizes the power
which without the use of a second motor at less than one-half
synchronous speed would have to be wasted in the secondary
resistance; that is, theoretically concatenation doubles the torque
and output for a given current, or power input into the motor
system. In reality the gain is somewhat less, due to the second
motor not being quite equal to a non-inductive resistance for
the secondary of the first motor, and due to the drop of voltage
in the internal impedance of the first motor, etc.

A.t one-half synchronism, that is, the limiting speed of the con-
catenated couple, the current input in the first motor equals its
exciting current plus the transformed exciting current of the
second motor, that is, equals twice the exciting current.

161. Henee, comparing the concatenated couple with a single
motor, the primary exciting admittance is doubled. The total